
COK53 COBETCHHX 

COUHAJWCTWECHHX 

PECnyB/TMH 



fOCyflAPCTBEHHblfl HOMMTET CCCP 
00 ilE/IAM M306PETCHM* M OTHPbtTHPt 



(19J 



SU„„ 1250637 A1_ 



(5t)4 E 21 B 7/20 



OnMCAHME M30BPETEHMFI 

K ABTOPCHOMy CBHAETEJTbCTBy 



(21) 3833552/22-03 

(22) 29.12,84 

(46) 15.08.86. Bwji. 30 

(72) r.M. Ochhob, E.H. CaMOibieHKO, 

A.H. THM^ieKKO > B.H. Jb*6epMaH 

h A. A. PuSaroca 

(53) 624.155.1 (088.8) 

(56) ABTopcKoe cBHXieTejubCTBo CCCP 
» 720105, int. E 21 B 7/20, 1976. 

ABTOpCKOe CBKACTCnbCTBO CCCP 

» 866200, kji. E 21 B 7/20, 1980. 

(54) (57) 1. yCTPO«CTBO flTOl BypEHHH 
CKBAMH C OJJHOBPEMEHHOft OBCAOTOfi, 
BKJno^Alomee 6ypOByw Konomcy c saic- 
peiuieHHNM b ee B*acneft sacTH nopo A o~ 
p a3pyma«mKM HwerpyMeHTOM h paaMeneH- 
uy» KowafeHfpiWBO eft otfcaJXHyra kojioh- 
^omnaMeec* TeM > 
<rro f c i*enbK> noBwmeHHH itpoh3boam- 
rejibHOCTH 6yp^H$w nyTeM yBeJunetm* 
ckopocth BMHoca MacTMu nuxana aa 
cmct yMeHbrnemw aoHw pasMbraa saTpyfr- 
aoro npocTpaHCTBa o6can*ott tcojtohhu, 
o6caAHaa KOitoMKa BbtiwnieHa c npo- 
peawo BAOJtb ee odpasywmeft, a yc-r- 



poftcTBo cHa<5me.HO onopHWM CTaKaHOM,. 

pa3Mei^CHHbtM KOHUeHTpH^lKO c BHeomeft 

cropOHU o6caAHoft kojiohhu, KapetKoft 

C pa3XHMKb!MH SJietieKTaMM h ynopoM, 

jiotkom, aaKpenneHRMM b Bepxnefl 
^aciH Kapericw, w aamHTBbtKH rxnaHKaMH, 
opaKpenaeKHMMH k KHXHett qacra ica- 
peTKH c BHenraeft h BMyrpeKHeft cropo- 
mw o6cajtfioft koaohhu B MecTe npope- 
3H t npH 3T0M paaxHMHbie sneMeHTbi 
KapeTKK pa3Memeiiw b npopesK c B03~ 
MOKHOCTbto nepeMemeHHH h oCpaaoBamiH 
n^eixM npH BsaaMoaeftcTBKH ynopa icaper- 
kvl c oaopHW cTaKanoM, a aanpiTHtte 
nnaHKH ycraHOBneHbi c bo9MO*hocte>k> 
repMeragaipcH memt. 

2, YCTpoftCTBO ItO IX. 1 j O T JI*'W~ 

<ia»meecH TeM, *to baohb 
npoAOJibHott npope$H otfcaAHoft kojiohhi* 
BwnonHem* nonepe^pbie HaAPe3W, pac- 
nojiaxemoie no o6e ee ctopohw. 

3, ycTpoftcTBO no nn.1 h 2 f o t- 
j, n <j a w m e e c n TeM, uto pas- 

HHMHNe 3JieMeHT« BUnOJIReHM B BHAe 
poKHKOB . 
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HsoSpeTemie othochtch x ropHOMy 
neny, a kmckho k 6ypeHHK> cxBawHH 
a noponax, nepexpbrrbix ceepxy tojt- 
tne« pbncribtx oTJioKennft. 

Uenwo H3o6peTeHHH HBnneTCK hobw- 
meme npowaBOAMTejibHOCTK 6ypem*H 
nyTeM yaenH^eKna ckopocth BMKOca 
vacTHu ©nana aa cueT yMeHbineHHR 30- 
kw pasKWBa aaTpy6Horo npocTpaticTBa 

o6caAKOH KOAOHHhl. 

Ha *ht. 1 h *nr.2 npeACTaBJieno 
ycrpoftcTBO & AByx npoeKupuix, o6~ 
npfft bhaj na 4>Hr.3 - paspes ycTbe- 
Bott qacTM ycTpoftCTBaj na <frHr.4 - 
ceneKHe A~A Ka <J>nr.3; na $Mr.5 - 
ceneRwe B-B Ha $Hr«4; Ka $nr«6 h 
$Hr.7 o6caAHa« KOJioHHa c npOAOJt^Hoft 
npopeswo k nonepeuHbWH Haffpe3aMH > 

BapHaHTW BNflOJIHeHHH. 

ycrpoftcTBO ajih 6ypeHHH ckbbjkhh 
c oflHoepeMeHHoft o6caAKoft COCTOKT 

H3 6ypOBOft KOJIOHHN 1 (4>Mr»1 k 2) 

c a&KpenJieHKWMH b ee rawcHeft nacTH 
aaCoftHWM AflwraTeneM 2, nopo«opaspy- 
mawmax HHCTpyMenTOM 3 h uefcrpaTopoM 
4. Ha 6ypoBoft koaohhc c Tjonoqwo 
xoMyTa 5 aaKpenJiena o^ea^aa* kqjioh*- 
hb 6, b KOTopoft BbinCiiHeHa npoAOJib- 
Han npopeab 7 co CKOcaMH 8 b top- 
. UOBUX nacTHX koaohhbu D npopeab 7 
BcraBnena KapeTxa 9 c paaxHMm^w 
pojiMKaKM 10 (*Hr« 3-5), BUitOJiHeK- 
Hbfrm H3 aaKaneHHoft CTann o6pa3yio- • 

HJHKM B 06CBAHoft KOJIOHHe meiib 1 1 

AJTHHott I four. 2). PaaxHMHbie poahkh 
fO 3aKpetmertbt 0 fcapexKe 9 c rfOKotubw 
noninHrtHHKOB 12 Ka^en**, aan^wneHHMX 
or nuxaMa c uOMonp>w ynnOTHeKHft 13 
(ijmr.3 h 4). Ba BHemHeft ^acra Ka- 
peTKH 9 BunojiKeH ynop 14, a k hhk- 
neft ee *iacTH saKpenneHbi aancHTHwe 
onaHKH 15 h 16, nepeKpbmawntHe meiib 
c BHemHeft h BHyTpeHMeft ctopoh 06- 
caAKoft KonoHHw. 3azx^HTHwe njia hkh yc- 
TaHoaneHw c o6ecne<teHweM repMeTH33 * 
• AKH meiiK, aa* tero noAnpy*HHeH>i 
ot jocKTejibBO flpyr APyra c noMomb*> 
npyxHH 17, Ha«eTbfx Ha nanbuu 18. 
Ana HCKJBOMeHHH nonaAaHHa HacTHU 
mnaMa hoa poahkm 10 KapeTKa 9 CHa6- 
3KeKa ynnoTHeKHJiMH 19 k 20. B eepx- 
Heft tacTH KapeTKH 3axpenjieH jiotok 
21 aah oTBoaa omana uepea cTeHxy 
o6c^AHott kojiohhw. Ynop 14 KacaeTCH 
BepxKCft topaoboh ^acTH onopHoro 
CTaKaHa 22, pacnuJiojiceHMoro na ycTbe 
CKBaxHK • flna cKK*eHH» Ae4»opMaaHft 
o6caAHoft KOJtoHHU npH ee pacKpwmH 
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H yweHbmeHKH APtw t wejin (<Jjmt .2) 
b o6caAHofl Ko/xoHwe MoryT Ctttb Bbr- 
nojiHeHW nonepemtue na^peau 23 
(<&Hr.6), pacnonoweHHwe BAojib irpo- 

5 AO/ifaHoft npopesK 7 h coeAMHcHHwe c 
Heft.- 

BejiMWHy pacKpttTHH otfcaAHoA ko- 
noHHU, T.e. nzHpHHy b mejiH" (<bHr,5) 
h ee AHHKy t (tor. 2), onpeAeJiroor 
10 H3 cneAywBiHx ycjioBKft:. d f < b -< b of 
NLG, r«e <i\- MaKCHMaJibHbtfi AHaweTp 
tiacTMH nmaMa ABHacymeroc« b KQAbue- 
bom ceqeHKM Mencay oCcaAHoft h 6ypo- 

BOfl KO J10HHBMH , b 0 ~ BIHpHHa fcieJIH f 

15 cooTBeTCTBywH^aa Hawajxy nnacTH^ecKHX 
Ae$opKaunft b 6ypoBoft KOAOHHe 9 N - 
ycHJine na nepeMemeHwe KapeTKH- no 
o6cflAHott KOAOitHe h G - oce&afl na- 
rpysKa Ha aaooft. SHa^eHHJi b 0 k N 

20 onpeAenHwt aKcnepHMeBTaAhHO. Jinn 
aToro npeABapHTextbHo BMOKpaioT oTpe- 
aoK Tpy6w HyKHoro AHawerpa D t h 
AnHHoii oKono 10 D a paapeaAWT Tpytfy 
BAom., nanpHMftp, ^peaepoaaHHeM wm 

2S c noMon^>w CBapo^Horo annapaTa, 

CTpeMKCb npH 3TOM IXOJiyWTb B03MOKHO 

^ojibmyw ^HCTOTy noaepXHOCTH paspeaa • 
* no Kpajm paape9a neJiawT ckocm 8 
l(tor-2). KoHCTpyKOKH KapeTKH npe- 
30 AycHaTpKBaeT yCTawoBKy B Heft pojih- 
kob co cMemeHreM (<t«r*5) tbkkm 06- 
paaoM f «rro6« n.HpKHa kx pwa neCKOJib- 
ko npeatnnaAa MaKCHMaJihHo B03M0«Hwft 
pasMep qacTKA mnaMa. 
35 ' 3areM hoaboaht xapeTKy k cxocy 
d rpySu H % HAHOCX yAapw no Kaperice 
lUXM ee ynopy 14, saroHnwr Kapency 
b cepeAKHy paapeaaHHoro y^acTica. llpn 
3TOM onpeAeAKloT aahhy f pacKptrroft 
40 xiacTH Tpy6bi h ouenHBa»T yciuiHe N 
na nepeMetnemie Kaperxn* Ecah nocjxe 
H3BAeneHHH xapeTKH H3 Tpy6w mHpHHa 
npopesH ocTanacb npeacHeft (hcxoahoh), 
a ycHAHe N He npeBUCHito nonycTHMoro 
45 sHaueHK*, to o6caAHyio KonoHHy Ae-. 
naiOT H3 AaHHoro ceMeHHH TryC. Ecjih 
b BMOpartHOM OTpeaKe Tpy6 &o3HKXJia 
ocTaTOtinan Ae*opMaUHfl, to Bu6Hpa«T 
APyryio Tpy6y c MeHbtueft TO/imHHoft 
50 cTeHKK hah 6oAbmero AHaMeTpa* flo-* 

HOAHHTenbHOH B03MOXHOCTbW HCKAWUHTb 

ocTaTOHHyw Ae4>opMamuo T py6bi KBAfleT- 
ca nepHoAHnecKafl nonepenHa* naApea- 
Ka Tpy<5u y^tacTKaMH 23 Bwonb jihhhh 
55 ochoBHoft npoAonbHott npopeaii 7 
(4)Hr.6) hah aaneHa MeTannHtjecKovi 
Tpy6bi Ha HeMerajiAH^ecKyio, HanpHxep 
nojiH3THJieHOByTo. yKa3aHH«e MeponpHR- 
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thh noSBonator onKOBpeweHito cw^HTb 
h ycKJiMe an* upoabh^hhr *3p<;tkm no 
Tpy6e. flnHHy 3amMTHbix tuianoK 15 h 

16 Bhl6Kpa»0T pSBHOft ItOJIOBHHe AJlHHbl 

menu, T.e. 

YcTpoftcTBo ajtw 6ypenH* CKBaXMH 
c oAHoepeMeHHoft oCca^Koft coCHpawT 
m pa6o*ra»T c hhm cjie^yionpiM o6pa30M. 

nepea na^ajiOM CypeKH* aaroTaBjm- 
B a»T o6caAHy» KonoHHy pacneTHofl 

AHHHbl, aOCTaTOHHOft A™ nepeKpwTltH 
BC eA mocihocth pbtxnbix OTJTO*em<ft f H 
BMnonR«K>T b weft npononbHyro npopest 
7 co CKOC8KH 8, yxaaaHHUM cnoco6ort, 
a ec/ni HCfOOxoAKMo, AonoJiHHTeJi^H«e 
aonepeuKwe waApesW 23 (<t>nr.2, 6) - 
3aKpenJiffioT Ha OypoBOH xonoHHe aa- 
6oAHbift rHAPOABMraTeiib 2 (HanpuMep, 
typoo6yp>, nopoAopaspymaionfltf HHCTpy- 
MeHT 3, ueHTpaTop A k oScaAHyro kg- 
noHHy 6 c noMomsx) xoMyra.5. npK 
3T0M nopoAopaapymawrnHft HKCTpyMeKT 
AOJixeH (b AaHHOM BapaaHTe npuNeKe- 
mn ycTpoftcTBa) cbo6oaho npoxOAWTb 
b o6caA«oft xonowHe n BMCTynaTb ks 
Hee na Hexoropyw BejiHnwiy. 

flaJiee saKpeiuiKwr K maHeft nacTH 
KapeTKH 9 ynjioTHOfwe 20 h satsjKTHbie 
nnaracH 15 k 16, noAnpynHMeHHwe h 
coeAKHeHHUe mc^v co6oft c noMonnao 
naiibuea 18, 

IIoaboa^ KapeTKy 9 k o6caAHoft 
KOjiOHHe co ctopokw nopoAopaapyTna^Q- 
mero HHCTpyxeHTa 3 k aaGHBawT ee 
BHanane n ckqc 8, a 3axen b upopesb 
Tpy6w ynopoM 14 napy^y AO Tex nop, 
noKa KoHt^i 3an;HTHwx onaHOK noVmrr 
AO HracHero oopeaa oCcaAHOtt kojiohhu* 
BypoBoft cnaPRA BuronrKBaioT b Bep- 
THKaJibKOM nojio»emm hoa tow oft 6y- 
peHHH, noABOAitr n©A Hero onopKwft 
cTaKaH 22 Olmr.1-3), BCTaBJinwr b 
Bepxmwo t^acTb KaperKM 9 ynnoTHeHne 
19, T3M *6 aatcpenjiHiOT hotok 21 h 
npHCTynaioT k Cypeiuuo- 

Ann 3Toro b nonocTb CypoBOft ko- 
noHntJ noAawT noA HanopoM paoouyw 

XHAKOCTb, KOTOpaH, IlpOttAH TCp€3 

rHApoABHraTejib 2, uphboaht bo apa- 
meKxie nopoAopaapymaiamtfi toiCTpyneMT- 

Ilocne onycKaHHH cKapflAa Ka 3a6oft 
HawHaeTC* yrnyetea ckb«ukhku b puxjioh 
Tonme. PeaKTHBKWH momcht ot rKAPO- 
APwraTejiit nocnpH kiim a ere* nawrt 
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cTa hk6 nepea nepxMioio ^acTb . kojioh Kbi 
GypnmvHMx rpyO. 13 Kasajibwurt momcht 
yr\ny6KH cHap*Aa oTpa6oTanaaH aaixi- 
KOCTb co nuiaMOM naxiKBaercH H3-noA 
5 oCcaAHoA kojiokku. fla/ibHGAroce 3ar/iy6- 
AenHe cnapAAa rrpoMCXOAHT 3a cseT 
pasMbiaa pwx^oft totdhh h paspynieHHii 
ee nopoAOpaspyinaraiuwM HHCTpyne htom. 
npn 3tom ynop 1A KapeTKH corrpHxa- 

CatnCM C TOpHOBOflonOBepXHOCTbW CTa- 
xaHa 22 (4>Mr.3) f xapeTxa 9 c samm— 
HbiMn nnaKKaMH 15 M 16 yAep^HBaeTCH 
Ha ypoBHe ycTbfl cKBasomw. PomtKH 
iO KapeTKH KaMHHawT KaTMTbC* no 
nnocxocTHM npope3H 7 o6caAHofi ko- 
jiohbki, o6pa3yH b Heft Gerymyw mexrb, 
KoTopaa nepeMemaeTCA no oGcaAHoA 

KOAOHHe CHH3y BBepX, OCTaBHHCb npH 
3TOM Ha ypOBHe yCTbH CKBaJKHHW. 

npOMUBOMHAil OTAKOCTb CO DinaMOM 

nocTynaeT b xonbuesoe npocTpaHCTBo 
Meaay o6ca«Hofl h OypHJibHoft KOJioHHa-- 

MH, nOAHHHaeTCK AO ypOBHH KOpeTKM 

9 k HSJiraaeTCH wapy^cy ^epes oTxpbt- 
Tyw wCTb mejm 11 no noTKy 21. 3a~ 
nmTtaie nnanxu 15 h 16 npeAOTBparaawT 
nonaAanne u aaxJiKKuaaKHe wthu 
mnaMa B nacTb m>esm 1 1 , pacnonojKeH- 
Hyjo innce xapeTKH 9, uto o6ecneqHBa- 
eT CMbixaHKe mertH noA fxe^crsneH cnn 
ynpyrocTM o6caAHofi kojiohhw. 

B cfiow o^epeAb cajibHuxoBoe ynnoT- 
HeHHe 19 b BepxHeA sacTH KapeTKH 9 
npeAOTBpamaeT nonaAaHHe n aaxjiMKH- 
Bawue ^acTMH m^ana we^y pojtkk&mh 
10 h nnocKocTHMH pa3pesa 7 o6caA- 

HOft KOJIOHHbt. 
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K MOMeHTy saaepmeiiH* nepeKpwTMS 
Bcefi tojit^h puxnbix oTnorceHHft xapeT- 
xa 9 BbixoAHT nepea BepxHH^ ckoc 8 
o6caAHofl TpyCw. Ha stom 6ypeHHe Bpe- 
Men ho npeKpatnatoT. KapeTKy 9 c hot- 
kom 21, 3 ajnwTHbiMH nnanKaMM 15 h 16, 
a TaK*e xoMyT 5 cHHMawT. flajrbHeft- 
mee OypewMe aeAYT b ycTortMMBWX no- 
poAax 6es noAi>eMa oypocott kojiokhw, 
napanptBaa ee no Mepe Keo6xoAKMOCTH . 
B stom cnynae npoMttBOHHafl )KHHKOCTb 
co nuiaMOM nomiHMaeTCH c 336051 BBepx 
no o6caAHOft KOJiOHHe h M3JineaeTca, 
K3K 06UHHO, Mepes nepx^ee ee ceueK^e, 
pacnonoaceHHoe HecKOJioKO ouuiie ypos hk 
nosepxHoCTM rpyHTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 
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the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 7/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 1 6 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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